Abstract. We present a simple method to buffer oxygen fugacity at high pressures and high temperatures where the traditional 'double capsule' method is inappropriate. The pressure medium is doped with a metal which partially reacts with the free oxygen in the pore spaces of the cell. The resultant finely intergrown metal-metal oxide assemblage buffers the oxygen fugacity in the sample as long as the capsule and furnace materials are oxygen permeable.
Introduction
The control of oxygen fugacity is fundamental to good phase relation studies in systems containing multivalent transition metal ions. Additionally, changes in oxygen fugacity affect the transport properties of minerals through their defect concentrations. The development of solid-state oxygen buffers (Eugster, 1957; Huebner, 1971 ) facilitated experiments with carefhlly controlled oxygen environment in solid-media high pressure vessels. The traditional double capsule method consists of a hydrogen permeable capsule containing the experimental charge, surrounded by the solid state buffer inside an outer capsule. The oxygen fugacity is communicated to the sample by hydrogen diffusion through the inner capsule. However, certain experiments, such as electrical conductivity and acoustic velocity measurements, and most synchrotron multi-anvil experiments require that the sample is not encapsulated in metal foil capsules. These, in addition to the very high pressure multi-anvil experiments, where the sample volume is too small for double capsules, have necessarily been performed un-buffered. Here we describe an alternative method for buffering oxygen fugacity in multianvil press experiments in cases where the double-capsule method is inappropriate. The pressure medium is mixed with the reduced component of a solid state buffer assemblage. Some of this reduced component reacts with excess oxygen in pore spaces in the pressure medium to produce the oxidised component, allowing buffering of the sample. 1100 and 1500 øC) have been described elsewhere (Taniguchi et al, 1995 (table 1) were selected such that equilibrium was approached from more oxidising and more reducing compositions. These reversal reactions allowed the oxygen fugacity of the buffering reaction to be tightly bracketed. Only one sensor was used per experiment to ensure that sensor was reacting to the imposed oxygen fugacity and not self-buffering.
The sample was encapsulated in 300 gm wall thickness corundum and placed in a cylindrical graphite furnace with a chromel-alumel thermocouple located axially. There was no thermal insulation between the furnace and the pressure medium. All experiments were performed at 1263 K and 5 GPa, the thermocouple emf was not corrected for pressure. The anvil reference temperature was measured using a second K-type thermocouple located with the weld at the truncation of one anvil which was not being used as the turnace terminal. After thermal quenching, the pressure was slowly released and the sample was recovered.
Results and Discussion
Experimental method • 
Conclusions
Oxygen fugacity can be very simply buffered in solid-media high-pressure, high-temperature apparatus, where it is impossible to use traditional metal capsules by doping the pressure medium with metals. These partially react with the free oxygen in the por• spaces of the pressure medium to produce metal-metal oxide buffers. We have successfully used this technique to control the redox state of samples during electrical conductivity measurements (Dobson et al, 1997) . We see no reason why metals should not be mixed with the readily available castable zirconias and used as thermal insulation in the traditional semisintered MgO multi-anvil cells. In addition, this technique could easily be adapted for use in synchrotron cells by insertion of an amorphous X-ray path to minimise unwanted diffraction from the pressure medium.
